• , and its structure differs slightly from that of a known compound with the same stoichiometry. Raman spectra of single crystals of the title compound were recorded and compared to those of known borate compounds.
Introduction
While we were pursueing research concerning orthoborates with the general formula (M +II ) 5 (BO 3 ) 3 X (M = Mg, Ca, Sr, Ba, Eu; X = F, Cl, Br or CN) [1 -8] , it seemed obvious to carry out experiments to see if analogous ytterbium compounds exist, since divalent ytterbium often exhibits chemical behavior similar to that of alkaline earth metals.
While we were not able to synthesize any ytterbium compounds of the composition Yb 5 (BO 3 ) 3 X or Yb 3 (BO 3 ) 2 , we obtained single crystals with the already reported stoichiometry Yb 26 B 12 O 57 [9] suitable for a structural characterization with single-crystal Xray methods. To our surprise, an alternative crystal structure resulted from our investigations (from now on abbreviated: SCX). This new structural model differs slightly from the one previously elucidated by powder neutron diffraction [9] (from now on abbreviated: PND). The differences of both models are discussed, and the Raman spectra obtained on these single crystals are compared to literature data.
Experimental Section

Synthesis
All manipulations were carried out under normal atmosphere. 100 mg Yb 2 O 3 , 6 mg B and 150 mg KCl were ground intimately in an agate mortar. This mixture was sealed by arc-welding into clean Nb ampoules, which in turn were enclosed in evacuated silica ampoules. The reaction container was placed in a box furnace and heated over 13 h from room temperature to 1000 • C. This temperature was held for 24 h, then the furnace was shut off and allowed to cool to room temperature. The reaction products were washed with deionized water in order to remove the flux and air or water sensitive products. After this procedure, only a few transparent and colorless needles of the title compound were secured along with some black [9] were not obtained following this synthesis route with the appropriate amounts of rare earth metal oxides as described above. Analogous experiments with KF instead of KCl yielded single crystals of YbF 2 .
Crystallographic studies
Suitable single crystals were selected under a polarization microscope, mounted in a drop of polybutene sustained in a plastic loop, and placed onto the goniometer. A cold stream of nitrogen (T = 173 (2) K) froze the polybutene oil, thus keeping the crystal stationary and protected from oxygen and moisture. Preliminary examination and subsequent data collection were performed on a Bruker X8 Apex II diffractometer equipped with a 4 K CCD detector and graphitemonochromatized MoK α radiation (λ = 71.073 pm). The 
, with n being the number of reflections and p being the number of parameters. intensity data were handled with the program package that came with the diffractometer [10] . An empirical absorption correction was applied using SADABS [11] . The atomic positions of Yb known for Yb 26 B 12 O 57 [9] were used as a starting model. B and O positions were apparent from the positions of highest electron density on the difference Fourier map resulting from the first refinement cycles by full-matrix least-squares calculations on F 2 in SHELXL-97 [12, 13] . In further refinement cycles with all atoms being refined unrestained, the refinement converged and resulted in a stable model for the crystal structure. The positions of O9, O10, O12, O15, and B4 were only refined isotropically.
Details of the structure determination are summarized in Table 1 ; atomic coordinates and equivalent isotropic displacement coefficients are shown in Table 2 . 
Raman spectroscopy
The single crystal of the title compound, still covered in polybutene oil, was sealed inside a thin-walled glass capillary and used for the Raman investigations (microscope laser Raman spectrometer: Jobin Yvon, 1 mW, excitation line at λ = 632.817 nm (HeNe laser), 20× magnification, 3600 s accumulation time, Fig. 1 ).
Results and Discussion
Raman spectra of single crystals of Y b 26 B 12 O 57
The Raman spectra taken parallel and perpendicular to the growth axis of the needle (most probably coinciding with the crystallographic b axis) show the bands typical for [BO 3 ] 3− ions (Table 3) , but no reliable indications for other moieties were identified. a U eq is defined as a third of the orthogonalized U ij tensor, U 23 = U 13 = 0. In Fig. 2 , a perspective view on the unit cell parallel to the crystallographic b axis is shown, while Fig. 3 presents a view perpendicular to the same axis. As demonstrated in Table 2 , the crystal structures of PND-Yb 26 B 12 O 57 and SCX-Yb 26 B 12 O 57 are almost identical, therefore, the description given earlier [9] applies in practically all aspects and are not repeated. We rather concentrate on the description of the B−O anion connecting the layers perpendicular to the b axis formed by Yb 3+ , O 2− and [BO 3 ] 3− ions (Table 4 , Fig. 4 ). In the previously reported structure [9] , a disorder on the positions B3 and B4 occurs with the position B3 only half occupied and position B4 only to 25 %. This disorder creates alternating B 2 [15] . The oxygen atom on the O15 position is somewhat special. The site occupation was found to be 25 %, the B-O distance of 162.4 pm is unusually long, and the coordination sphere consisting of two ytterbium and two boron atoms is unusually open. This oxygen atom seems to be the major connecting element considering the Coulomb forces holding the slabs of rare earth sesquioxide and borate groups together. The large B-O distance might be due to the interionic repulsion in the slabs.
Conclusion
There are two models for the crystal structure of the compound with the composition Yb 26 B 12 
